1. Introduction {#sec1}
===============

Adolescent childbirth continues to be a common occurrence in the United States ([@bib49]). Moreover, a secondary analysis of World Health Organizational (WHO) data revealed that adolescent mothers ages 10 to 19 showed higher risks for maternal and infant complications than mothers ages 20 to 24 ([@bib19]). Risk factors complicating adolescent births at a higher frequency than adult births, such as preterm birth or neonatal death, limited support, unplanned pregnancy, delayed or limited prenatal care, and violence exposure have been associated with the development of PTSD and/or depression among childbearing adults ([@bib2]; [@bib31]; [@bib38]; [@bib44]; [@bib47]; [@bib53]).

Prevalence of postpartum PTSD specifically among adolescents is unknown; for adult populations about one-third of women perceive their birth as traumatic ([@bib15]), and between1% and 6.3% experience postpartum PTSD ([@bib2]; [@bib3]; [@bib12]; [@bib14]). [@bib3] differentiated risk factors for PTSD by pre-birth, during birth, and after birth. Depression, fear of childbirth, poor health or pregnancy complications, history of PTSD, and counseling for pregnancy or birth were identified as pre-birth risk factors. Risk factors during birth included a negative subjective birth experience, operative birth (assisted vaginal or cesarean), lack of support, and dissociation. Poor coping and stress were noted as after birth risk factors. Additional risk factors noted by other researchers include past traumas, labor pain, fear of loss of control, and selected demographics, including younger age ([@bib2]; [@bib12]; [@bib24]).

Strongly associated with PTSD is depression ([@bib14], [@bib15]). Depression is a significant risk factor for health consequences among adolescents. Nearly 20% of youth will experience at least one major depressive episode over a 12 month period ([@bib44]). Up to 20% of adolescents display symptoms prenatally and during postpartum ([@bib38]; [@bib56]). Researchers have reported postpartum depression (PPD) rates as high as 53%--61% for adolescent groups ([@bib7]; [@bib33]). A history of violence, anxiety, and/or depression; stressful life events; and non-Caucasian ethnic group have been found to associate with depression symptoms ([@bib58]). Risk factors for PPD, however, may vary between age groups. [@bib45] compared prenatal risk factors for PPD among adolescent (ages 15--19) and adult mothers and found symptoms for adults were impacted by maternal race, pregnancy intention, income, prior depression/other mental health issues, stressors, and social support. For adolescents, prior depression and social support contributed to symptoms of PPD. Young age has also been associated with depression symptoms, and older adolescents (ages 18 to 20) have been found to report more symptoms of depression and stress in late pregnancy and early postpartum than young adult women (ages 21 to 24) ([@bib40]; [@bib56]).

Of the minority of women developing postpartum PTSD or depression, symptoms typically decline over time, yet, for some women, symptoms linger months or years ([@bib4]; [@bib15]; [@bib34]; [@bib55]). Persistent PTSD symptoms among adults have been associated with intrapartal events such as cesarean birth and infant complications, as well as pre-birth risk factors of intimate partner violence and depression ([@bib8]; [@bib15]; [@bib25]; [@bib31]; [@bib46]; [@bib55]). [@bib15] found the most robust predictor of posttraumatic stress symptoms (PTSS) at six months postpartum was earlier PTSS at 4--6 weeks. Neither duration nor reason for sustained PTSD symptoms has been explored among childbearing adolescent groups; however, PPD symptoms have been found to decline less rapidly over time for adolescents reporting a history of sexual abuse ([@bib34]).

While limited longitudinal studies are available describing childbearing adolescent depression, no known longitudinal studies describing PTSD among adolescents exist. Published meta-analyses, focused on PTSS or PTSD, either indicate no inclusion of studies among childbearing adolescents of younger ages under 18, or fail to break out study results for included older adolescent age groups of 18--20. Mean age values provided in studies suggest few adolescent subjects. Yet, given numerous potential risk factors, childbearing adolescents may be more likely than adults to experience PTSS or PTSD, but research is lacking.

In light of this identified research gap, the primary aim of the current study was to explore symptoms of early stress at 72 hours postpartum, and determine if early symptoms predicted PTSS at three, six, and nine months postpartum among childbearing adolescents ages 13 to 19. The term early stress was used to indicate symptoms at initial assessment. Later symptoms assessed were defined as PTSS. Our use of a screening measure prevented a diagnosis of PTSD. Additionally, because of the frequency of depression among adolescents, and a recognized co-morbidity between depression and PTSD among childbearing adult samples, a secondary study aim was to explore early depression symptoms and determine if early symptoms predicted later depression symptoms at three, six, and nine months postpartum.

2. Materials and methods {#sec2}
========================

2.1. Study design {#sec2.1}
-----------------

This prospective longitudinal study was conducted in one large, public hospital in north Texas serving a high Spanish speaking population, and reporting an annual birth rate of 5000 births, equivalent to 20% of the county\'s deliveries. Data were collected at four time points: through an initial interview in the postpartum unit at 72 hours of birth, and at 3, 6, and 9 months per telephone interviews. Information related to the variables of interest and demographics of mother and infant was collected at initial interview; follow-up interviews provided data regarding PTSS, depression symptoms, and partner violence.

2.2. Sample {#sec2.2}
-----------

A convenience sample of 303 adolescents was recruited from two large postpartum units. Following informed consent, adolescents able to read and speak English or Spanish, of postpartum status near 72 hours, and 13--19 years of age were included in the study. There were no exclusion criteria; all adolescents meeting inclusion criteria were approached for possible study enrollment. Over 90% of adolescents approached, willingly completed the initial survey materials. With some initial missing data for early stress and depression screens, 280 and 282 adolescents provided data respectively. With significant attrition over time, 68 and 65 adolescents presented at Time 2 (3 months postpartum) and 105 and 108 at Time 3 (pooled for 6--9 months postpartum). Thirty-eight adolescents completed measures of stress/PTSS at all time points, and 37 correspondingly completed measures for depressive symptoms. One hundred and twenty one adolescents completed measures of stress/PTSS for a minimum of two time points, and 125 completed corresponding measures for depressive symptoms. Treatment of missing data is further discussed in Statistical Analysis. Of the initial 303 adolescents who participated, our overall N was 295, meaning that each of the 295 had some information to contribute to the overall model at some point during the study period. A listing of the main data patterns across the three time points for the pooled model is provided in [Table 1](#tbl1){ref-type="table"}.Table 1Main Data Patterns for Pooled Model. This shows the main data patterns for the pooled model (specifically, here, those data patterns for which there were more than 5 occurrences). As such, 155 subjects provided responses on Early Stress and Depression within 72 hours of childbirth. 59 of the original 155 subjects also provided responses on PTSS and Depression at 6 months or later, while 37 of the original 155 provided responses at all three time points. In addition, another 23 provided responses at both the initial and 3 month time points but not later.Table 1Data Patterns (X = not missing)Within 72 hours of childbirth: Early StressXXXX DepressionXXXX3 months after childbirth: PTSSXX DepressionXX6--9 months after childbirth PTSSXX DepressionXX155593723

We also considered another model in which the pooled 6--9 months data were broken out into two separate time points. In that case, we used bootstrap sampling to obtain our estimates due to the limited distribution of the data. A brief summary of these results is provided later.

2.3. Measures {#sec2.3}
-------------

We examined stress and PTSS over all time points via the Impact of Event Scale, IES ([@bib27]). The IES is a self-rating scale that screens for intrusion and avoidance (two diagnostic indicators for PTSD), by relating specific actions or feelings to a "traumatic" event, such as "had dreams about it," and has been used for several years to measure early stress and extended postpartum PTSS among childbearing adults with acceptable reliability ([@bib29]; [@bib21]; [@bib50]). Test-retest reliability (r = 0.79--0.89) and internal consistency (Cronbach alpha = 0.78 to 0.82) has been demonstrated to be satisfactory. Reliability of the IES in the current study was established to be 0.87. The 15-item IES generates a total score between 0 and 75, with higher scores indicating more trauma impact. Trauma symptom scores range from 0-8 (subclinical); 9 to 25 (mild); 26 to 43 (moderate); to 44 plus (severe).

To address our secondary study aim, we screened for symptoms of depression using the Edinburgh Postnatal Depression Inventory, EPDS ([@bib11]). A systematic review of 115 studies cited the EPDS as the best screening measurement tool in the category of depression ([@bib43]). The 10-item EPDS has shown adequate reliabilities among multicultural and multiethnic adolescent populations ([@bib6]). A split-half reliability of 0.88 and alpha coefficient of 0.87 among adult populations have been reported ([@bib16]). [@bib57] reported convergent validity established with the DSM-IV and sensitivities of 90% and specificities of \>85%. Reliability established for the current study was 0.82. Four possible responses to each of the 10 questions are scored from 0-3, creating a range between 0 and 30, with higher scores indicating a higher likelihood for depression. A score of 10 or more indicates symptoms suggestive of minor depression, and a score of 13 and above indicates symptoms of major depression ([@bib11]; [@bib36]).

By asking the adolescents directly, the following demographic information was collected for analysis: adolescent\'s age, type of birth, martial status, ethnicity, parity, infant gestational age, and violence exposure (current or history of child or partner abuse). A retrospective capture of feelings prior to birth was rated "usually happy" to "always sad" on a 5-point rating scale. One item added later to the study protocol addressed feelings prior to pregnancy via an identical 5-point rating scale. At 3, 6, and 9 month follow-up telephone interviews, the IES and EPDS were re-administered, as well as a repeated inquiry regarding partner violence.

2.4. Procedure {#sec2.4}
--------------

This study received institutional review board (IRB) approval from the University of Texas at Arlington and John Peter Smith Hospital. Upon arrival to the postpartum unit, hospital personnel, aware of our study, provided a listing of adolescents to the data collector. Data collectors, either the principle investigator (PI) or a graduate research assistant (GRA), approached the adolescent in her postpartum room. Survey information was collected after confirmation of eligibility, a full study explanation, and obtaining of assent/consent and/or parent/guardian consent as needed (of minors under 18). Typically, survey items were read with the adolescent and questions were addressed before end of interview. Adolescents were reminded they had a right to omit questions and withdraw from the study at any time without changes in care. Resources and referrals were provided as needed, or at request, and information for telephone follow-up contact was obtained. Adolescents were contacted by telephone for follow-up data collection at Time 2 and 3 by either the PI or the current study GRA. Adolescents not responding to follow-up calls were recalled one to three times before withdrawal from the study. Initial interviews were about 45--60 minutes; follow-up telephone contacts averaged around 15 minutes.

2.5. Statistical analysis {#sec2.5}
-------------------------

We used descriptive statistics to calculate means and percentages to describe our study adolescents. We also conducted some separate regression analyses of the dataset at each cross-sectional time point to predict if early occurring variables influenced outcomes at initial or later time points. To assess differences in mean scores across all time points for stress/PTSS and depression symptoms, both parametric tests (paired t-test) and non-parametric tests (Wilcoxon signed rank test) were used. To estimate predictions of symptoms over time, we developed a lagged autoregressive model in which each measure subsequent to the initial was regressed on its preceding measure. Specifically, we estimated the effect of stress/PTSS and depression symptomology measured at each time point on subsequent outcome measures across the postpartum period, allowing stress/PTSS and depression symptoms to be correlated at each time point. Because of high attrition, data from the six and nine month time points were pooled into one for our primary statistical model, so that this model addressed three distinct time points: 72 hours postpartum, three months postpartum, and six-nine months postpartum. To address the problem of missing data between initial and follow-up time points, we estimated the model using robust maximum likelihood under the MAR (missing at random) assumption. The estimation procedure incorporated missing data correlates for pre-existing trauma, anxiety, infant complications (gestational age), pain, partner presence, and delivery type. While these variables were not part of the analytic model, the presence of such covariates increases the plausibility of the MAR assumption of maximum likelihood estimation ([@bib10]; [@bib18]; [@bib23]; [@bib42]), although we obtained near identical estimates with and without the inclusion of these auxiliary variables. We also considered a more fully specified "cross-lagged" model in which stress/PTSS also predicted later values of depression, and in which depression also predicted later values of PTSS, and where all the auxiliary variables mentioned above were included as covariates. However, this latter model did not contribute any effects of interest nor modify previous estimates in any substantive way. As such, we report results from the simpler model, which has neither the covariates nor the cross-lagged effects specified.

For our primary model, we employed a Huber-White sandwich estimator ([@bib41]), which is robust against non-normality and heteroscedasticity, the latter of which we observed in the relationship between PTSS at 3 months and PTSS at 6--9 months (as seen in [Fig. 1](#fig1){ref-type="fig"}).The structural model is depicted in [Fig. 2](#fig2){ref-type="fig"}. Because this is a first attempt of work in an unexplored area, we created a second (unpooled) model in which the data for the 6--9 month period is disaggregated into two separate time points. For this model, we used bootstrap sampling due to the limited distribution of the data across all 4 time points, drawing 10,000 samples to obtain non-symmetric bootstrap confidence intervals.Fig. 1Scatterplot of PTSS at 6--9 months (Pooled) versus PTSS at 3 months. In this model, an adolescent\'s IES score for PTSS at 6--9 months (pooled) is plotted against her IES score for PTSS at 3 months. The resulting pattern suggests the presence of heteroscedasticity.Fig. 1Fig. 2Conceptual Model of Stress (PTSS) and Depression Development from Childbirth to 6--9 Months Later (Pooled). In this model, PTSS at 3 months is regressed on PTSS at birth, while PTSS at 6--9 months (pooled) is regressed on PTSS at 3 months. The same regression structure is applied to the respective Depression (EPDS) time point measures. In addition, Stress and Depression recorded within 72 hours of childbirth are allowed to covary, and the residual variances of PTSS and Depression are also allowed to correlate at the later time points (as indicated by the curved connectors).Fig. 2

3. Results {#sec3}
==========

Adolescents were primarily single, older, Hispanic, first time mothers of full-term, vaginally delivered infants. Initially, over 20% reported current or past violence, primarily partner related; at follow-up, seven adolescents disclosed partner violence. Feelings of sadness "usually" or "always" prior to birth and pregnancy were retrospectively reported by less than 10% of adolescents. Immediately after birth one in three adolescents reported moderate to severe stress and one in four adolescents reported minor or major depression symptoms. At final assessment, 20% of individual adolescents displayed both moderate to severe PTSS and minor or major depression symptoms ([Table 2](#tbl2){ref-type="table"}). Overall, symptoms did not decline until 6 months following childbirth; however, mean scores at each time point indicated only mild stress or PTSS and low likelihood of depression symptoms, rather than severe symptoms ([Table 3](#tbl3){ref-type="table"}). This same pattern was found using both parametric tests (paired t-test) and non-parametric tests (Wilcoxon signed rank test).Table 2Sample characteristics.Table 2Time72 hours postpartum3 months6--9 monthsn%n%n%VariableAge Mean = 17.87/SD = 1.39\
Range = 13--19Birth type Vaginal23078.5 Cesarean6321.5Marital Status: Single25784.8Ethnicity/Race White3110.6 Black7525.6 Hispanic18362.5Parity = 122777.5Gestational age Preterm (\<37)3211.4Current/history violence (child and/or partner) No22979.86092.38696.6 Yes5820.257.733.4EPDS 0--921075.25275.49280.0 10--2 (minor)3211.41115.987.0 13+ (major)3813.568.71513.0IES 0--8 (subclinical)9333.22232.44439.2 9--25 (mild)10035.72739.74641.1 26--43 (moderate)6824.31217.61311.6 44+ (severe)196.8710.398.0Table 3Summary information on variables by time point.Table 3VariablesMeanS.D.NWithin 72 hours of childbirth Early Stress18.1515.17280 Depression6.044.802823 months after childbirth PTSS18.8415.7468 Depression5.874.99696 months after childbirth PTSS17.2914.7173 Depression6.005.29759 months after childbirth PTSS13.9515.6962 Depression4.373.74636--9 months after childbirth (pooled) PTSS15.8715.19105 Depression5.624.97108

3.1. Cross-sectional characteristics results summary {#sec3.1}
----------------------------------------------------

As expected, initial stress and depression scores were strongly correlated, (r = .52, p = 0.000). Depression and partner violence predicted elevated stress at 72 hours following birth; yet, later depression did not predict later measures of PTSS at subsequent time points. We were unable to determine the role of violence on later symptoms with only seven adolescents disclosing violence at later time points. Early gestational age also was found not to predict initial or later stress/PTSS (IES scores) but did predict initial depression (EPDS scores). Later measure of depression was also predicted by early gestational age, but only if adolescents showed sustained depression beyond six months. Type of delivery showed no effect on stress/PTSS or depression at any time point.

3.2. Prediction of symptoms {#sec3.2}
---------------------------

The statistical models for the lagged autoregressive models were specified as a single path analysis using the M*plus* software ([@bib42]) so that all the estimates summarized below were derived simultaneously. The first (pooled) model exhibited favorable fit statistics. The non-significant chi-square test of model fit (χ2 = 6.998, df = 6, p-value = 0.32) indicated the hypothesis that our postulated model holds in the population cannot be rejected. Other fit statistics provided support for the postulated model (RMSEA = 0.024, CFI = 0.994). These reflected the fact that our specified model was not fully saturated; that is, we did not estimate every possible path effect in the model (such as the effect of depression symptoms at childbirth directly on depression symptoms 6--9 months later) and there were no statistically discernible effects for those paths we excluded.

The fully standardized robust maximum likelihood estimates for the first model are summarized in [Table 4](#tbl4){ref-type="table"}. Here, a one standard deviation increase in both PTSS and depression symptoms at the 3 month time point is associated with a one-half a standard deviation increase on respective symptoms 6--9 months later. These are medium sized effects based on [@bib9] effect size classification. Residual variances were also correlated at each time point as hypothesized, but there were no statistically discernible effects for stress and depression symptoms immediately following childbirth on symptoms at 3 months.Table 4Robust standardized maximum likelihood estimates for the effects of PTSS and EPDS symptoms on later respective symptoms.Table 4EstimateS.E.Est./S.E.P-ValuePTSS at 6--9 months PTSS at 3 months0.5050.1273.9870.000PTSS at 3 months Early stress at birth0.1020.1030.9870.324Depression at 6--9 months Depression at 3 months0.6020.1214.9570.000Depression at 3 months Depression at birth0.1550.1041.4890.137Covariances: PTSS with Depression (at 6--9 months)0.4460.1273.4990.000 PTSS with Depression (at 3 months)0.5790.0866.7630.000 Early stress with Depression (childbirth)0.5180.04511.5290.000Intercepts: PTSS at 6--9 months0.7450.1285.8220.000 PTSS at 3 months0.9900.02146.8980.000 Depression at 6--9 months0.6380.1464.3660.100 Depression at 3 months0.9760.03230.2370.000

We also obtained this same pattern of results, using an unpooled model in which the data for the 6--9 month period was broken out separately employing bootstrap sampling. As with the first model, medium effect sizes were obtained for the effects of PTSS and depression symptoms at the 3 month time point on symptoms three months later. Further, effect sizes of the same order of magnitude were obtained for the effects of PTSS and depression symptoms at the 6 month time point on symptoms at 9 months.

4. Discussion {#sec4}
=============

This study was unique in that it examined prevalence and patterns of stress and depression across nine months in an adolescent postpartum population. We observed that about 30% of postpartum adolescents displayed early symptoms, and 20% showed symptoms at the final time point. We found that symptoms of stress and depression at birth did not predict symptoms at three months; however, symptoms at three months did predict symptoms at six to nine months. For the majority of adolescents, symptoms were of a milder nature and reduced over time, but decline was slower for the first three months, especially for depression symptoms. Pre-existing or birth related stressors may have influenced initial symptoms as well as re-emerging, delayed, sustained, or potentially chronic, symptoms at later time points.

Initially, at 72 hours postpartum about one-third of adolescents reported early moderate to severe stress, with slightly fewer teens reporting minor or major depression symptoms. Some initial stress following childbirth can be expected. After any traumatic event, individuals often display symptoms of stress as they work to process an event into manageable pieces to prevent feeling totally overwhelmed ([@bib26]). For our adolescents, initial, early stress symptoms were also found to be influenced by pre-existing depression and violence. Depression symptoms noted in early postpartum in adult populations have been suggested to reflect late pregnancy symptoms or ongoing symptoms prior to pregnancy ([@bib22]; [@bib52]). In the current study 10% of adolescents felt "usually" or "always sad" during pregnancy; however, our lack of prenatal data prevented detailed assessment of adolescent pre-existing mental health prior to birth or pregnancy.

A history of violence was also found to have contributed to initial symptoms of adolescent stress in the current study. Violence (trauma) has been cited as contributing to PTSS ([@bib12]; [@bib15]). Diagnosed PTSD affects about 7% of non-childbearing adolescents resulting from a variety of traumatic exposures; most commonly, interpersonal types of trauma, such as partner abuse ([@bib37]). Among non-childbearing adolescents, exposure to interpersonal violence increases the risk of PTSD and depression, and of diagnostic comorbidity ([@bib30]). The percentage of prenatal PTSD among adolescents is unknown; yet, about 14% of adult women seeking maternity care in public-payer settings (similar to our setting) have been found to display symptoms of current PTSD when first entering into prenatal care ([@bib52]).

Gestational age was found to indirectly contribute to initial stress symptoms. Early depression symptoms were influenced by gestational age; therefore, a premature birth may have intensified ongoing symptoms of depression, and indirectly increase initial stress levels. Adverse infant outcomes among childbearing adults have been shown to lead to symptoms of acute stress disorder and depression within the first week of birth ([@bib28]; [@bib32]). In the current study, over 11% of adolescents reported birth of a premature infant as compared to the national average of 9.80% ([@bib35]). Lower gestational age correlated with cesarean birth; however, cesarean birth was not found to affect initial symptoms of stress or depression. This finding is contrary to most studies, and several meta-analyses have indicated the impact of cesarean birth on PTSD ([@bib2]; [@bib24]). While nearly 22% of adolescents reported a cesarean birth, initial stress symptoms may have been reduced by increased attention and support from mother, partner, and/or caregiver to the adolescent as she prepared for this surgical event.

Emotional support has been identified as one of three nursing behaviors that adolescents perceive as most helpful in labor ([@bib51]). Following birth the support of family and a significant other is important. The lack of social support has been suggested as a major predictor of adolescent PPD ([@bib45]), and a risk factor for contributing to PTSS in adult samples ([@bib12]).Early support provided shortly after hospital discharge may have contributed to the apparent stability between early and three month stress and depression symptoms. In the current study, the average adolescent age was over 17 and the father of the baby may have been a very important source of potential or actual support.

Most adolescent mothers experience a normative transition in which the influence by parental figures becomes outweighed by the influence of peers and romantic partners ([@bib39]). Support and greater relationship quality with a significant other have been shown to associate with reduced perceived stress and depression among postpartum Hispanic adolescents ([@bib17]; [@bib38]). [@bib38] found that around six weeks, general support and support from the father of the baby increased, which researchers termed the "honeymoon period." After a few months, however, researchers hypothesized that support would diminish, and depression would increase.

In a secondary analysis of qualitative data, [@bib13] found that by four to six weeks postpartum, adolescent mothers (primarily older, Hispanic) felt they were living every day the same as the last, and that they felt abandoned by friends, overwhelmed, alone, and desperate, especially when the father of the baby had failed to live up to expectations. With the importance adolescents often place on peers and/or the relationship with the father of the baby, loss of these figures in later postpartum might have led to delayed symptoms reported at final time points.

For the majority of adolescents initial symptoms declined over time. By six months to a year, researchers frequently have found a decline in PTSS among childbearing adults, and a decline in depression symptoms among adults and adolescents ([@bib5]; [@bib15]; [@bib34]). Yet, there are some inconsistencies in the literature. In the current study, numerous stressors during the extended postpartum may have led to a re-emergence of symptoms or promoted delayed or sustained symptoms. In general, however, PTSD symptoms can be delayed until at least six months after a traumatic event ([@bib1]). Up to 20% of non-childbearing adults and youths do not manifest clinically significant symptoms of PTSD for several months or years following an initial trauma exposure ([@bib54]).

It is not clear why 20% of the current study adolescents displayed symptoms at the final time point. If symptoms were chronic, one might expect initial symptoms to predict three month symptoms, unless increased support and attention to mother and infant in early postpartum acted as a protective factor. A prediction at three months of later symptoms may indicate re-emerging or delayed symptoms, related to the birth, or other unexplored stressors such as loss of support or return to school. We sought to explore if ongoing depression, violence, or preterm or cesarean birth may have influenced symptoms at later time points; however, these potential stressors showed no significant effects. However, small sample sizes at later time points, especially for the disclosure of violence, prevented a clear picture regarding the true role of these covariates.

Few studies exist that have explored maintaining factors for PTSS/PTSD or depression over time ([@bib20]; [@bib34]); however, among adults, insomnia, low support, and negative life events at eight weeks postpartum have been found to associate with PTSD symptoms at two years postpartum ([@bib20]). Further, resolution of symptoms among postpartum women may be prevented by the challenging transition to motherhood, including coping with a newborn, or sleep deprivation ([@bib14]). These stressors may particularly relate to adolescents who in the current study varied in age, therefore, most likely in level of cognitive maturity, coping skills when faced with stress, and differing abilities to adjust to the maternal role, especially if low parental or partner support.

With no available research to offer comparisons in study findings between adolescents, or adults and adolescents, and with recognized caution, we offer speculation related to the stress of birth for adolescents. Given the rate of violence reported initially (20%), if we were to consider that symptoms of stress at initial assessment are more likely pre-existing to birth, or potentially chronic, and/or reflective of possibly PTSS, our finding of 30% suggests a potential prenatal rate that is higher than that reported by [@bib52] of 14% percent for adult women who enter prenatal care with PTSD. With potentially higher rates for prenatal or pre-pregnancy symptoms (stress/PTSS), adolescents may be at higher risk for PTSS or PTSD postpartum. Symptoms indicative of PTSS at six months postpartum have been predicted by PTSS at earlier postpartum [@bib15]. Further, with several recognized risk factors for PTSS/PTSD at higher incidence among childbearing adolescents than adults, such as violence and depression, an increased vulnerability by adolescents to display PTSS/PTSD at birth or later postpartum may not be an unreasonable concern. We may further speculate that the percentage difference between the 30% (adolescents) and the 14% (adults) leaves 16% of adolescents potentially traumatized solely by birth events. All speculation strongly supports the need for additional research to determine prenatal prevalence of symptoms, and the vulnerability of childbearing adolescents to experience PTSS (and PTSD) over the extended postpartum period.

4.1. Strengths and limitations {#sec4.1}
------------------------------

This unique study offers a first attempt to examine a previously unexplored area of research. Two strengths of our study include the longitudinal design with three distinct time points and the selected population. While limited studies do exist which explore adolescent postpartum depression, studies are non-existent that explore adolescent PTSS over time, and in conjunction with symptoms of depression. Further, the high percent of Hispanic adolescents enrolled in the study may have prevented a true representation of the national population; however, findings did provide interesting insights for an under researched minority group, and one which researchers have reported to have the highest birth rate among all adolescents, as well as high depression rates over the perinatal period ([@bib48]). An additional strength is the retrospective assessment of violence exposure (child abuse and partner violence) and depression (sadness) prior to birth, and prospectively at all postpartum time points.

However, the limitations are that our results were based on limited data, especially at later time points, and findings must be considered with caution. Post analysis suggested that, in the case of stress scores, those included in the follow-up surveys had an average initial score that was slightly higher than the average initial scores of those who were not part of the later surveys, suggesting a potential selection bias in the follow-ups.

Additionally, our measurement tools allowed for only a screen of symptoms, excluding a diagnosis of PTSD or depression. Further, the use of the IES as a screen for PTSS among ethnically diverse adolescents requires additional evaluation. Last, our difficulty in collecting prenatal data made it impossible to know if symptoms at birth reflected a pre-existing condition, a traumatic birth event, or a combination of the two (retriggering of symptoms). Further, over the extended postpartum period unknown stressors such as return to school, loss of support, or other events such as increased or ongoing violence, or other events acting as protective factors (therapy, medication, increased support) may have influenced outcomes. More detailed follow-up interviews are warranted. Findings are uncertain but justify additional work in the area; therefore, we invite more follow-up research with larger samples, including a larger, more culturally diverse subgroup of younger adolescents under age 16.

5. Conclusion {#sec5}
=============

This is the first study of its kind to explore early postpartum symptoms of stress and depression and determine if early birth symptoms predicted symptoms in the extended postpartum period among childbearing adolescents ages 13 to 19. Over 30% of adolescents experienced stress and slightly less reported depression symptoms immediately following birth. Symptoms declined over time for the majority. Early symptoms failed to predict symptoms at three months; yet, symptoms at three months were found to predict symptoms at six and nine months postpartum. Twenty percent of adolescents reported symptoms at the final time point which may suggest a re-emergence of symptoms, delayed, or sustained symptoms, perhaps, reflective of a chronic nature of symptoms, not necessarily related to birth. Our findings suggest a need for extended follow-up of at risk adolescents beyond hospital discharge. Additional research is needed to determine the perinatal patterns of PTSS and depression, and the stressors or protective factors that lead to symptoms or personal growth in the extended postpartum, especially among younger adolescents of various ethnic-racial backgrounds.

Declarations {#sec6}
============

Author contribution statement {#sec6.1}
-----------------------------

Cheryl Anderson: Conceived and designed the experiments; Performed the experiments; Analyzed and interpreted the data; Contributed reagents, materials, analysis tools or data; Wrote the paper.

John Connolly: Analyzed and interpreted the data, Contributed reagents, materials, analysis tools or data, Wrote the paper.

Funding statement {#sec6.2}
-----------------

This research did not receive any specific grant from funding agencies in the public, commercial, or not-for-profit sectors.

Competing interest statement {#sec6.3}
----------------------------

The authors declare no conflict of interest.

Additional information {#sec6.4}
----------------------

No additional information is available for this paper.
